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Tube C 三管检测 pncA 基因突变，Tube D检测结核分枝杆菌内控 gyrA 基因。本
体系可检测耐药相关基因 pncA所有突变类型。该体系最低检测量为 50 copies / 
test。通过对广州胸科医院、福建省疾病控制中心和厦门疾病控制中心提供的 762
份结核分枝杆菌吡嗪酰胺培养标本进行基因突变检测，本体系方法与药敏结果相
比，灵敏度为 60.06%，特异性为 98.81%，与药敏结果的一致率为 81.36%；与测
序方法结果的一致率为 99.77%。本体系共检测出 99 种突变类型，包括 78 种碱
基点突变、4种插入类型和 14种缺失类型。值得一提的是，本体系检出 4份 pncA





















  Tuberculosis (TB) is a chronic infectious disease caused by Mycobacterium 
tuberculosis (MTB) infection. In 2015, an estimated 10.4 million people developed 
TB and 1.4 million died from the disease. Among the drugs for tuberculosis treatment, 
pyrazinamide (PZA) is one of the earlier discovered first-line anti-TB drugs. In the 
acidic environment, PZA has the unique ability to inhibit semi-dormant bacilli inside 
macrophages. However, with the wide use of PZA, the PZA-resistant TB has spread 
all over the world. Thus, the detection of the PZA-resistant mutations is urgently 
needed. In this thesis, we took advantages of the probe-based melting curve analysis 
and established a novel system to detect the PZA-resistant mutations in MTB. 
In the first chapter, we briefly introduced the current situation of tuberculosis in the 
world, followed by introduction of the diagnosis and treatment of drug-resistant 
tuberculosis. Then, the principle and application of the probe-based melting curve 
analysis was described. Finally, the purpose, content and significance of this thesis 
were proposed. 
In the second chapter, we described a novel multicolor melting curve 
analysis-based “tilling probes” scheme for the detection of PZA-resistant mutations in 
MTB. A four-tube and four-color system was established. Tube A, tube B and tube C 
were used to detect the mutations in pncA gene, and tube D was used to detect the 
internal positive control gyrA gene. Our detection system covered all mutations in the 
drug resistance-associated gene pncA. The detection limit was 50 copies / reaction. 
Six hundred and nighty five Mycobacterium tuberculosis pyrazinamide resistant or 
sensive culture samples were from Guangzhou Chest Hospital, Fujian Disease Control 
Center and Xiamen Disease Control Center. The sensitivity was 60.06% and the 
specificity of was 98.81% when compared with the durg-susceptibility test. The 
concordance between the detection system and the durg-susceptibility test is 81.36%. 
















found totally 96 mutation types, including 78 point mutation, 14 deletion types and 3 
insertion types. Notablly, we found four samples that the entire pncA gene was deleted  
and four heteroresistant samples. . By using gyrA gene as an internal positive control, 
the deletion of the entire pncA gene could be rightfully detected. Our established 
system is easy to use, both time- and cost-effectitve, has low cross-contamination, and 
could be recommended in clinical settings. 
 











































































成为传染病死亡的主要原因[6,7]。结核病 2015 年新增患病人数高达 1040 万，其






























































































上提出全球结核病战略 End TB Strategy[32]，2016年WHO又对其目标进行修改，

































[5]。据世界卫生组织 2016年全球结核病报告 World Tuberculosis Report 2016，2015
年约有 58 万 MDR / RR-TB 新增病例，其中 83％为耐多药结核病例[5]。在新增
48 万耐多药结核病例中，全世界病例数最多的三个国家为是中国，印度和俄罗




形势严峻[5]。早在 2003 年，总耐药率已高达 42.5%，其中初始耐药率为 27.9%，
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